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The European mistletoe, Viscum album L. (Loranthaceae), is evergreen parasitic plant widely distributed throughout Europe except in northern areas. It was firstly used for the treatment of epilepsy and dermatitis in Europe. Later, it was believed to have hypotensive, vasodilator, cardiac depressive, sedative, antispasmodic and anticancer activities.1-3) A number of its constituents have been reported. 2 -12) In the present paper, we report the isolation of four new flavonoid glycosides (VII-X)together with several other compounds from the twigs and leaves of V. album L.
MeOH extract of V. album L. (dried commercial product) was extracted with n-hexane and CHCl3. Each extract was concentrated and chromatographed on silica gel and Sephadex LH-20. Four new flavonoid glycosides (VII X)and 2'-hydroxy-4',6'-dimethoxychalcone-4- (1655cm -1) groups. The absorption maximum at 362 nm in the UV spectrum and the signals of a-H and #-H (6 7.69, 7.81, J=15.6 Hz) in the 1H-NMR spectrum suggested compound VII to be a chalcone."'") The 1H-NMR spectrum of VII exhibited singlet signals due to three methoxyl groups (6 3.85, 3.91, 3.95), doublets at 6 6.12 and 6.14 (each 1H, J=1.9 Hz) due to meta coupling of two protons of the A-ring, and doublets at 6 7.19 and 7.27 (each 1H, J=8.5 Hz) due to ortho coupling and a singlet at 6 7.30 (1H) arising from the protons of the Bring. The electron impact-mass spectrum (EI-MS) of VII showed ion peaks at mlz 493 (M + 1), 207 (M -B-ring) and 181 (A1 + H), suggesting the presence of two methoxyl groups in the A-ring and one methoxyl group and the sugar in the B-ring.") After the hydrolysis of VII, glucose was identified by TLC. The UV absorption of the aglycone showed a band I bathochromic shift (42..= + 88 nm) with NaOMe which suggested the presence of a 4-hydroxyl group on the B-ring.13) On the basis of the above results, compound VII was identified as 2 '-hydroxy-3,4',6 '-trimethoxychalcone-4-0-glucoside. The carbon-13 nuclear magnetic resonance (13C-NMR) spectral data supported the structure of VII (Tables I, ID .") Compound VIII was obtained as a yellowish powder, mp 215-218 °C and its IR, UV, MS and 1H-NMR spectral data were similar to those of compound VI. Thus, the aglycone moiety of VIII was assumed to have the same structure as in VI. In addition, the 13C-NMR spectrum of the sugar moiety of VIII exhibited five more signals than that of VI. On the basis of a comparison of the "C-chemical shifts of the sugar moiety of VIII with those of apiin15) (i.e. apigenin-7-0-[apiosyl(1-2)] glucoside), the sugar moiety of VIII was identified as apiosyl(1->2) glucoside (Table II) . On the basis of the above results, the structure of compound VIII was established as 2 '-hydroxy-4',6'-dimethoxychalcone-4-0-[apiosyl(1-+2)] glucoside.
Compound IX was obtained as colorless needles, mp 184-187 °C, and gave a positive Mg-HC1 test. The IR spectrum suggested the presence of hydroxyl (3370 cm-1) and carbonyl (1645 cm') groups. The absorption maxima at 313 (sh) and 281 nm in the UV spectrum and the signals of 2-H at 6 5.48 (1H, dd, J=2.8, 12.5 Hz), 3-H cis at 6 2.62 (1H, dd, J=2.8, 16.3 Hz) and 3-H trans at 6 3.05 (1 H, dd, J=12.5, 16.3 Hz) in the 11-I-NMR spectrum suggested IX to be a flavanone.13'14) The 1H-NMR spectrum of IX exhibited signals of two methoxyl groups (6 3.78, 3.80), doublets at 6 6.20 and 6.22 (each 1H, J=2.3 Hz) due to meta coupling of two protons of the A-ring and doublets at 6 7.06 and 7.43 (each 2H, J= 8.7 Hz) due to ortho coupling of four protons of the B-ring. The MS of IX showed ion peaks at ml z 462 (M +), 207 (M -B-ring) and 181 (A1 + H), suggesting the presence of two methoxyl groups in the A-ring and the sugar in the B-ring.14) After the hydrolysis of IX, glucose was detected as 3.84, 3.84, 3.87), doublets at 6 6.21 and 6.22 (each 1H, J= 2 .1 Hz) due to meta coupling of two protons of the A-ring and doublets at 6 7.04 and 7.18 (each 1H, J= 8.5 Hz) due to ortho coupling and a singlet at 6 7.16 (1H) arising from protons of the B-ring . The MS of X showed ion peaks at m/z 493 (M + 1), 207 (M -B-ring) and 181 (A1 + H), suggesting the presence of two methoxyl groups in the A-ring and one methoxyl group and the sugar in the B-ring .") After the hydrolysis of X, glucose was identified by TLC. The UV absorption of the aglycone showed a band I bathochromic shift (42max = + 74nm) with NaOMe which suggested the presence of a 4'-hydroxyl group in the B-ring.") The CD spectrum of X exhibited a positive Cotton effect at 330 nm and a negative Cotton effect at 283 nm. Therefore , C-2 was assigned the S configuration.16) On the basis of the above results, compound X was identified as (2S)-3 ',5,7-trimethoxyflavanone-4 '-0-glucoside.
The isolation and structural elucidation of the components of the butanol extract are under investigation. 
